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(54) LIQUID CRYSTAL OPTICAL SWITCH ELEMENT, COLOR SHUTTER AND COLOR IMAGE DISPLAY 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal optical switch 
element of a high speed and a wide visual field angle by making a 
medium indicate optical isotropy when voltage is not applied and optical 
anisotropy proportional to the square of electric field strength when 
voltage is applied. 

SOLUTION: The medium 58 containing a polymer and a liquid crystal 
material is clamped by a substrate 51 where electrodes 53 and 54 are 
arranged and the substrate 50 arranged separately and oppositely to it. 
The interval between the two substrates 50 and 51 is held by a spacer 
52. The voltage is applied to the medium 58 by an electric circuit 56 and 
a switch 57 through the electrodes 53 and 54. When the voltage is not 
applied, the medium 58 containing the polymer and the liquid crystal 
material takes the optically isotropic phase in a macroscopic view. In the 
case of applying the voltage, since the orientation of respective fine 
areas 59 is matched with an electric field direction, the medium 58 
becomes optically anisotropic. That is, a correlation length between 
liquid crystal polymers is substantially reduced and the isotropic phase 
is taken in the macroscopic view though a liquid crystal structure is 
provided in a microscopic view. 
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ft^ffcOX^— F-£ftW"ft*:tf>W^kLT{i s ?R 

ttcodfi^i 7t«*^a<0®3l5ttfflllKir if tfmf t>tl 
ft. «ilf. sKU-f 5 h\ jKUTS h\ ^Uh'^/UT/P 

fit. ^'Jxxf/K sr?y?W>\ r^U;Hflfli. fx 

[0061] ^wnmncfc^xj vi-m^z&^x. 

-HfatiK m^mm-t^mtmmmzm^^mmzh 
zzttfimx-hz. t&*>*>. & H B a ^x^ -y^st^ 

o(7)ii^i:< Lmmtimstti. ttz. x&x 

-f -yf^fcIi#3ixSKaift*£iI»f-ft«^£. 
-Tftdk^MSLU. 

[0062] ^hm^m^^^ v*m?b . i 



#884. *mWfc«fcl»e$*l4 £>tf>TJ43:V^ HJJft 

ft(0tt£X'{mt& z. b t-c* i> . 
[0063] *H^<0fBEA3K^^>f yf*FC*JV^"r. 

Sr WHWW* i b X'ftOWlW ■ 0 Yx V * 

xmsztitz—ttcomwicD&xizwmzBmL. z.tit> 

ft. *fBIBfc:*JJtftyxh*xb^-l^W)^- 
#-3&*-C£tft«ffiifrS:fflffli-ft*> 

JSTX-f yfymSHfc, yxh^xh^-h'^jg 
ffl-T ft i £KW LT 0 , ffiM%WL±Xfo ft . 
[0064] *^ft«)^c7)^ H B B ^X-f yi-m^i. ft 

ft. i<0«^-. S^rft**«Oiir«3teSrlRIR'rftfe«S' 

Of. # • S • Wfcft^li. v-TV • v-b'y^ • >(id- 

Ji^-yrt. ^7-7^;l-^-^||^-ri»>l ( h* < T'&ft„ 
Jfcfijfe^X'f •y^-|g^(ca^fflfg^A^1-ft# 

a*a»^-*>*, ^ 5 -B«s*sgK*«flt-r ft 

T'^ft. 

[0065] J^LfcJ: ?%:ti7-i/*r-y9-b. Z.C0 
i^A* -y ^-^^31*-|tJtiS(t4>ix^ 1 4fctt£*U2Lt 

ft r fc ft . mi&m*m=F t txa. b t a 

M2MlimSrai*-C-# ftRRO*tt=RBS$iift i>(7)T"«i^ 
M^I^S^ifSrffiffi-r ftifcj&«-C#4. S^it^xh 

• mm ■ ®mb^->tzWL&frt>i±. sifcit/wcT)?! 

-^3t*2r*-rft. V^t9>ftaH^-f7-£7)^^^3^ 
£■ ffiffl-T ft i k L T v ^ ft . 4 , IS^O/JnMB^ 

^sm*ffl*-&*>-frT , *mmmmtmwzmf%t ft <r 

kif#ft„ 

[0066] JSLh. ^aSM^CTt^ffT^BJ^^B^ 
^x-< vf-SB^*R^Lfc*«, *¥&>nteZ.tHZ®fe2tl 



(9) 
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stmt Lx<r>m%\i>^mx°hh* ssm<&*&iz&. m 
wanted. 

[ o o 6 7 3 JtaMHteawctt, -tt<*>»Kfc:Sass*i 

«SSH*^-f vf-^StfSttJHFSHftMiKft (PDL 
C) kl&tiFam&Bkl. 

[0068] $ 4>te, 1&6&0Mg&l&*4 -y^-m^z 
te^Xte. mgkmicofcfficD TOBSfc 0 . 1 ^ mOT 
fcfiRJg LT u& <OT\ ig«3e<7)tM9.Sr«i«0-r S k k t> 
fc , & B H B ^H<Offl|18SEi§f £ flllH L"C# 

[0069] i/i, JBaMcfi**K^tTiRfl*m&« 
[0070] 

immcommcomm] ar. wmzmmtx^micom 
[0071] mm i 

wmx-foh, m^-t&Mii. mmtLxmrnmrn 

nt LxmiktmsvimttTtzm^* m 
Mil &m*m&L%^m£kt l z£ vm&ztix^ 

^k &^frrs«E«i;:fMHrr &Wi*rtI*«3(W)iSjfc6r 

[0072] 4"*\ 01 *ffl^T*«BH<0jRA3K^^'f 

HI (a) {i«EO^EnjD^«M<7)^m$r^ 
U HI ( b ) li«EWm^««<0«3B*fl*>LT^ 

[ 0 0 7 3 ] 0 1 ( a ) £^-TJ: 0 IC. fihtttmgntt 
t4k£#tf$&»58{4. *ffi5 3*iJ:tf5 4#i&BS*l 
fc««5 1 k , iiitcJBIBI • ttfaLTlgSS 5 

otizmzztix^z. ztLt>2mmm5o, 5ico 

«f 5 8^«ffiEnJPti. ««5 3tiJ:lf5 4S:^-LT 
[ 0 0 7 4 ] 0 1 ( a ) T'«^$iXl»IIE^#ErijDB#tC 



fcvvCtt. s#^k^ B H B W4k£#^&$Iif5 8f4. 
*ift}o^lS5:/jN«iS5 9^#jg«LTV^. 01 (a) 

mz\fr<x+mzA^^tz&>. n&nitmmiz&^x 

J43fci5cSU4£t2rU. 

[0075] mSSrEpJPL^^-Ci4s 01 ( b ) \,Ztk 
*><c. «*5 8tt3K^Wfc:S:arttfc$r*. EKtoffl^ 

>y&%&®<r>m'hmt& 5 9 ixrcox ? iz lx&& 

[0076] ^02 ^^^'03 fcfflwt „ *fMB<0JK 

02J4, WJBI8ffi5 3tiJ:tf5 4 3WRBSixfcaHR5 1 
BB£, t d-*c7)*«ffiy*^^0T-S)D, fflv*4flfefc 
£ ( 0 3 ^Wh^ 2 £ 41/ 3 ) Oj£&Hi2 1,31 
feit^EWl 1 ££>;b-ttT^LTU&. 
[00771 1311 ?g B B B 3fe^-f -y^*^kfl!Bft£i> 

£vm&<?>®mm&zmi>'tm?h&. =sr*3, 03«4, 
jsja^^ •< v f - >- ^ S: iftw htztixn^nx-hhtf. 

[0078] 03 i a *^Bjo^ B B B ^^-f 
•y^*F-i<oj8ja«rtrrajt^ micomm&2nxu'm2 
comym3Z®m.Lx. z\tie>2®.<mmL2, 3xm 

inft&^ «y^-?l Sr^Oo 3:*3Mll<9ffii3fc«2<Oi£ 
aifft2 It, SI2tf5fll3e«3<?M8iSW3 1 k(4. 02t 

2^ B B B 7t^-f -y^pi tteKftmmmmA* 

[0079] frfr&mmz&WX . %M4fr 
{4 , ± -TW. 1 <7)ffi3t« 2 1 ASt L . @^»4 2 1 CWi 

^ltAltr-S. «EW^9Uni«rfcU4, ^Isft^X-f -y 
1 h tztb. ffi^(4?S B B B ^ 

X-f -y^-^1 ZZ(D££Mi§iLXm2CDmym3lZX 

m^-h. ±mttzXo izm 2 comxm 3 oasm 3 1 

{4. a?l^«3K«2<Oi8jfi«l2 1 kUXLTV^^'C, 
^ B H B ^X-f -y^-? 1 SriSiL3tfltet«l2 1 tc^fi 1 ^ 
0BKJ4, JR2<O0BfciK3£ifijftT#$r^. 

[0080] «E<0©JPB*fcU±, 01(b) Cft^ti 
HBU^J: ^ WK*3K*x>f -y^m=f- 1 t43l»Wt=JI*tt 
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mSW2 lbcOttftl 2£<*fcU;%£\ SS2<0«3fe 
[0081] 

I/I o = <sin2asin (^And/A ) } * 
BJ&4f5 8c0ff$. AI±J^+T<^*^ft*, I 0 (1. 

^b b b 3K^x ■i y^-m^Fi ^xmym&xh h . > w& 

= 4 5° . And = A/2i&.g>J;3£. ffiBftgOfS 

[0 0 82]&(;:. eUo^^fcffivvt^-^ftfcfi 
f£9J^ B B B ^>U -y^«?(;*JttSi8lJR. HtS6 2(1 
09 (IS2 2 0MWtfe^fl* P . 413) -ecofttt. jAK 
6 5(1. ftftffl (»2 2 0aaW»^HWfc p. 413) "C 

C0083] #3PJfT'<7)[&ii&6 1 (1. f&fcfllTJi*^ 

(;ov^T. *f&BJ#£(i&^J:3(;::t;L*:. -T&;b*>. 

&a t mmm-t & j* y y t w-r & a* a 

fflW!EKtefflfttCfic#L&^. JWfcWWl. ?£ B B B ^B 
Offlpgggjllfl . «[ AffittTti « y ? ffi:R!B£ tsa 

(c. »!W(;:(iM B B B ffl£ff.j# Loo, E^Wtcji^^rffl 

[0084] *^Bj^ B B B 3e^x-f >v^m^i±. &myt 
&&*v&mw?m&(mb m^h^tx^y-mmm 
7pmw.tLxm^h^tifiX'th. ;3Lt*7-n 

[0085] 05 izTF-tmmz&^xii. mmxFFvm 
1 2 o & . m i 9o.^i 

3**4 7fff7 0, *2<0feflBK«il 0 0, ®2(7)?S 
JbE^ * -y 8 0 . ±> 1 SS 3 OfefiBftg 1 1 0 

wm<!zmft>tix^&. mi<m£d(&A>( ~,rm=?-i 
1 3 o csM^nxfc o . sum^m^ i2oii7 

^^MSl 5 0lZl£Wii$tiX^2>. MffigB 
13 0i:7X^4Sl 5 0i:c7)|5l^^i;Sf c a6<7)|Sl^ 
0S&1 4 0#\ Cfi^fc^SixT^I,. 
[ 0 0 8 6 ] m 1 OfeflBfctS 9 0 tcti ft 4 2 OCDffi3£t- 



£3§3fl«l9 lfcitX9 211. ^«x#*iJ:t^a<0fll3e 
£i§j&£ii-. W,2<rmym.\ 0 0di>(tl>2oOIfc£-f 

zmmi oifcirxi 0 2{i s **i<wxiMsj:tfa£> 

2o<OIi3£-f &igjgWl 1 lfcltfl 1 2(1, Ztl*tL 

5 *>. 9 1, 10 1 isXX/1 1 1 <7)3ocr)3g3§ffi{i^T 
*>BK«C<b9, 9 2, 1 0 2tJj:tM 12<9 3otf»a3S 

$&i>¥ft<r)fflmzfc& . 

[0087] H5*. 7 lts£V81li* ZtlftlMl 

f-m^s o<m&mmiz&vh%m3$\*m.i>Lx^ 

h. Z.tLt>crtftW3$\7 lfcJ:tf8 111. S^fcWrtf) 
ti; tic. MM9 0, lOOfclt/ll 
0<rmmLb<ntr?ftl&4 5' tKHolzmWZti. 

*»0«£EEnJD^(Ci3ft-5 U VA n d*U/2 

[ 0 0 88 ] .1 ZX\ ft 1 nm&K&XJ 0 

Emmx'$>&®&£Mizmfxmwrz>. &mwmm 

K9 0Cj:oT2ai9 1 fcW^r^feK^W^i: . 3 

mm9 2 tz 3 m%&&mMkm%t izftrnztiz .mm 
?g B a B ^x^ »/*m=?-i oi±nj±ftmvx'$>&fi:tb. x 

[0089] W,2<7)&mmLl OOizTJfrt&WMmit 
{1, Mi&m 10 1 iZWttfc&bm&Wl 0 

e-6fc<0 2«iB'c*s. ^jswii o id. »B<^iStefii 

LJtlSgffl^a^fe^ljSjg'CS^v^ — ^r. £<t> 

feii^^Mawi o 2iia€3fc<oiais«3e*3ffias-ii: 

Sf2«Dfe«3HRl 0 0*»i?>aj|#f sn»flBe«. a 
iiW 1 0 2 tTff *efe3eo*t * 0 . ^3iitt ion: 

[0090] -yi-m=F8 0(1. «E 

EPJdb$(c(1 Alt $<i^H«H13K& 9 0 * EBB L^ttMfll 
3t(:^-f-^(0T'. 3SiiWl 0 2 (cW^-e^jt^i 
^(19 0° @IkLT. ifjgffll 1 1 (cW^rlBffi^t 
LT*3<0feflBiagl 1 0KA&N-&. iSAWl 

1 1 0*^£HH-§ixScO(l^jgf4l l l (c^fir&WfecT) 

[009 1 ] HSfOttJfctcfcftS^BB^ftjfcS^ 

[009 2] 

[«1 ] 



r 
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[00 9 3] £<7)i5KR&®SH4 0£*iJfflLt\ 6 

sw^aate*? i 2 o*^>7x*fS£» 1 5 0 1 . hi 
^•& B B B ^* w y f*F 7 0 iws 2 tfo^a B B ^x -r 

<yf*P8 0<aiBI»III»l 3 Ot^PI^^^^Cl^tCi 
[ 0 0 9 4 ] . *fBIB<0* 5-B«a^UI^fc{t 

[0095] OTtC*»WOA*|tWt* tT . #?&HJ3£ 

[0096] HJfe^J I - 1 

l-3^7Xii()5§0. 7mm)«iIC, 

WifeteJ: OJBJftLfc. <KfcsK!M 5 h* (AL-105 
1 : B#-£J&3'.A (80 ) ^70nm<0J¥§C^e^- 
ttllt^fX h LT f&SSJBIi: LT , 3? 1 
it. i 0— OOtf^XSM (£$0. 7mm) 

i>m&t mm<7)tmmzmj& lx a 2 

[0097] ±i£?)J: 0 lzLX'&L>tl?zf£2<7)g&c?>& 

mmzmiL. m 1 *>mR<nmm&mizi3.. mmsu 
« i iffft 2 com m z s v ^zmrnmtm m -r * <t ? ha 0 

i«LT?£ B B B -fe^£#*:. 

[0098] — *\ *V^-y ^JfcflB L 0 3 5 ( M e r 
cktt«) 60wt%t, 1^77-1, 4-is 

(4- (6- (T^yo^f/Wy) ^dfv;^drv-) 
<>'7"-OM-= J r>') - 2-7f;K>t"y4 0wt%i: 
Srftd- 1 . $ h nz . .S&MMH i76 5 1 ( C 

i ba Ge i gyttl) SrS-^ffi^yv-^LT 
0. 5wt%*aDLTfi£«8&illKL*:. 

[0099] do LT»&*ufciR£«l£ . Mi£<0*£ B B B -fe 

100mW/cm2 (365 nm) tL. 
tit Ufc. 

[0100]«C. WJD««*l*IfcifiifWll* t 4 5 0 COM 



[0101] *||JS^JO?S H a B ^^'f •yf-SK^tefeWC 
W-r^»^^T'/jNEJ^(c^fiJ§it^?ga B B CJ: 9«j£$*t 

m^co^hw&co^mmi. o. os^mT 
[0102] «^L^ B B B 3Wu y-f-m^cons.-m 

5S3t*Hi£, 5 5 0nm3tSrfflV^M^2 5*CT'fF«L 
c7)EnjDB# ( 200V Pl 6 0 HzW) fcUi. 

9 0%t$ckX']b*>tz. -tzfr-h. mksmmt2oo 
vx-foitz. tt-i. &^miz. w&m&'^/wckmx' 

^wiMmiiL&izvsmmmcoi&jgmftiizmm 
Ltzm$k. i o *c~ 8 o °ciz& taer— setr* -> fc . 
[0 10 3 ] jt^Ji -i 

2 6 (B^-ftMsn ^fflv^ftKW4WG*<o mmmi 

- 1 ) fcH«£LTftJid£5*X-f >yf*f fcfBRLfc. 

mm*. mmtmmizLxmjZLtztzz. io°c~s 

[0 104] ZCOZolZ, XVtry&GLttL&^&ft 

[0105] JtiRtflJ I - 2 
%HEW3UK^ 1 mW/ c m^ ( 3 6 5 n m ) fthMfr 

im& t mncommx : m&tt¥x 4 ? j-mttim vtz 
t^h. m&crMmcom.wfi lumt**). w&tmn 

[ 0 1 0 6 ] zcox o tz. WLgkcowtmcommtfo . 1 v 

^?PFP Sr»f^$ -ti: i t tfX'% % V ^ t fimmz titz . 
[0107] ^SfefllJ I - 2 

^Vf7^Ia B B BL0 0 6 (Merc kttS) 6 0wt 

%t. m-^^y-^-i , 4-is (4 - (6 - (r^y 

n-f^drv-) ^i-vM"^) <^V'-f;^df^) < 

5 1 (Ciba Ge i gy^tS^) 2rSo'14 
^y-7-l=>rtLT0. 5wt%aSJinLTffi^!ftSr»fe. 

cos^ijfflv^mNi ff5B«o (mmm 1 - 1 > t 

|5j«<7)#)f.TiS B a B ^X'f ■yf-«^&fflRUfc. 
»I 9 a ^4 -f f-*Ffc*JV^T, ^ b b b O#^JnK1^« 
TfeJilSti, 0. 0 8/zmTS>-o7t:. 
[0108] Ml^& B B f?X^ 7fffi?)lE-I 



i 
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t. wzv&tmnmizii.. m&mo. 5%x°&*). mm 

comm ( 1 90 Vp, 6 0HzW) £14. jga§38 
9 2%i:ft^-Cfeo5t. ^ifcftm&til 9 0 

0 mrRB s i: VFtf 0 B«a t 1 1 jtx s *8rc 

L/£*S*, 1 0r~8 0°C^t5V^T{iS:— STS>o^„ 
[0109] Hfifefft I - 3 

[oiio] zz>iz^ 1 20^^ 

1 5 o t mm* t^x. mtMm?3>& 200 

V . 5 4 0Hz j©B«rcauyfi^^-f f*F- tfHftS 

•it/us*. sfe^^raia^jflr^^^-Bfiw^i^*!.* 

[0111] 

*-*\ *Vf--y?*g B B B BL0 3 5 (Merckttl) 8 
4wt%L ^W^^'Jlz-hty^-l 5wt 
»lt Lt y t-;Ky-fe'y l w t %, i>«fct/S 

? ? U U~ h l=» LT 1 w t • iSM Lt?g 

rHt Zmtttis-i-J If-TfUfcUStlL 9 0*CT* 1 B§ 

0. OSz/mWiBW^^^l-it^ ^o^Mr;!^ 
imttz. Z a LT*§&*uf?>f ?n#:r-fe/W£. 1 0 

mtxitm&zmz. 

[0112] — *\ — 0<7)#7>«> (fSO. 7m 
m) ^IC N ;tf!M 5 H (AL-1 0 5 1: B^iR 
3J*(m ) £7 0 nmCOffST'^A-XhLTlfe^MSr 

hu^ct) (nsg^oi -i ) tmmco 

ix/l#7X*& (J1S0. 7 mm) fcffiKU ClOffi^ 

BLhtc isfi 5 ^ m cnfflmm^-y-x-Ji-zmfi t 

[0113] «ai:, fi^5^»R«rJD!»af«$-frs EP 



[0114] *^SfitfiJcO^ H B B ^X^ yf*FtC*JV^T 
{4, -ftnWffl&lzW&ZixrzMmt. H9ui3T* 

)vx*>mmzftm^fvrzm^zs. <om&LZtix^i. m 

fltf^fr/MXJS^F^SSIi. 0. 0 8/im-C*-3fc. 
[0115] ^L/l^ B B B ?t^X>f -yf-SH^mffi-ji 
3S3ftffl±£. 5 5 0 nm3££ffl^T^iS2 5*CTfP«L 
fc. ^E<7)^EpjDB#t{i, 3Sji¥0. 5%X'h Y ). WE. 
OEPjDB# ( 1 80Vp, 6 OHzSfft) £{4. jSj&P 
9 2%i**t*-5fc. -T3r;b*>. ^jS*m{i(±18 0 
VX'hitz. &fz. J&g8R8M* m&£M'h/%ckfflX' 
coiL-h±tf 0 «rH . :£*>T#* OiSISfcfctcijus *arc 

Ltz&&. i o^c—6 o'ctcfev^ttJtar— ^"Cftofe. 
[oii6] mmm i - 5 

¥%7Lfl0. 0 5^mcO^?L«^"7X (JSS 1 OAtm) 

f7;ia B B BL0 3 5 (Merckttl) ^JS^S-li: 

J6«I - 1 ) fc|i|«^8BBlW£3BJ£LjfcfiL #7L«^' 
9^MBBfc:«3iaRSrIKoT. ^ B B B ^^-f -y^«^Sr 

[0117] ^I^JcO^ B B B ?t^X-f -yf-HfevrCte. 

m.i£c0¥&)W.mi , 0 . 0 5*nnT*ofc. 
[0118] -y^*-?^«E-^ 
®7t#ttS: , 550n n0fc£ffllrVt^»2 5°CTfPffiL 

c7)EnJDB# ( 2 5 0 V P . 6 0 HzW) 

Ltz&gk. i o*c~6 o'dzti^xim— st<b-5fc. 

[0 119] 

B6tli. *5&0J^?S B B B ^x-f •y1-m=?cDlbcoMcD& 

$mmmt:7i<t. m^~r&Mx*i±. 2o(oss^frr 

Sffitc-e^-fixm^lSSL. fflB««^i:?S B B B i:fi 

[0120] 4-f , 06S:ffl^T^BJW?Sa3t^^^ 

«.I6 (a) {4«ffi^^EpjPB§^®tfO^*^ 
H6 (b) ««ffiattP«W)tt«^«1B*^bLT^ 
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[oi2i]06 ( a ) tzM-rx o iz, m-ft^tmikt 

&mk £-£3tri>$SC2 0 4J1 11202 a*«RKS 
tVtzmm2 Olat, ZtllZMffl ■ Hfl LTlHS$fL« 
1202 b jWfia£S*ifc3£K2 Olbfc fcrSHSSivCfc 
0. ^tl^ 2^SI2 0 1 afcilf 2 0 1 b t OS 

ti x^-iN-2 0 3tcj:o^mpii* t fia*s*L'rv> 

H!f2 0 4^1ff«Wi tl2 0 2ai>it; 
2 0 2 b2r^-LTS^.0SS2 0 6±5j;l/X-< -y^-2 0 7 

[0122116 ( a ) T'Uhzti&mmmEmamz 
11 &mmtzx.x nem&sijto Jto-c^. 

WRWWBi:**. fcrtfU ISHSWlc«8W-S k . ffl 
WJHijav > fc coo s $ B B B 7^<7)&ft#ftt o fc«/MB« 2 

0 5s&«^«RKELT^S. 06 (a) iZijkZtl&Xo 

fc, £;h.&<o#«w>««2 o 5offiiS]M(i7yfAt' 
W«2 0 5<0:*:# $t±iir«3K«0**fclb^ 

[0123] «E£BttilLfc*£(;:tt, 126 ( b ) 

■r«t a 2 o 5oEfa#{a#»/7ft^«iio 

fctf>c . mffim 2 0 4 uste^WtelWrtt k * s . L/c 

z t i> -*s&xhh . Eittfrtia*? v 
«<NW«2 0 5(i, mTOi3l=LTI2j££*U>k#;l 

-/Hcifiv ^-r-T-^— LT v * & i X\ i&tm 
4HHaofflW£tt*fiK«iJ> t , gft*lW£-$ B B B «5i£* 

[0 124] ^fcH7*3J:t/ll8^ffl^T. ^BJcofg 
JIt^x -y f*Ft= J: o X J] v -m&K^x A v 

[012511711 *3&R<m.8cK&^ 

1 0k*7-7</^-2 1 1 t&&M3ti¥2 1 2k£> 

•yf-STP 2 1 0t*7-7^;^-2 1 1 tlzX OX? 

-tuut&xj'v ^-m :: ?2i4tfmf&zti&. z<dm 

£\ *»*3iMli3(»X<f «yf*P2 1011 HfefeS 
fctf>£fi«W*. e-fe^t«:2 1 2*^^ B B B 
ft^X-f v f*F-2 1 0£A3*L*:3ftl ?g B B B ^^-f 
7fff2 1 OtciOiBft&fci^iiRJRSfi*. *£ b b b t£ 
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